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What is IEQ?

der ordinary conditions:

door Air Quality (1AQ)

er extraordinary conditions:
Terrorism
» Airborne CBR attack
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What is Productivity?

the private sector:
- Cost of resources versus profit

overnment:
esource requirements
countability and progress towards goals

Outputs must be countable, similar over
me, significant (their absence would be a
cause for change), and the end result of
some process.

» Overall agency versus single work unit

» Difficulty of measuring something that is not
clearly defined
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“The most important contribution of management in the 20" century was
fo increase manual-worker productivity fiffy-fold.

The most important contribution of management in the 215 century wiill
be to increase knowledge-worker productivity--hopefully by the same
percentage. So far it is abysmally low and in many areas (hospital
nurses, for instance, or design engineers in the automobile industry)

actually lower than it was 70 years ago.”

Peter Drucker
Knowledge-Worker Productivity: The Biggest Challenge, 199
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If we show IEQ can
improve productivity...
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ealth and well-being
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AIR
he number one QUALITY

IGHTING

ed Contributol
space Distraction

American Society of Interior Design, “Increasing Office Productivity Through
Integrated Acoustic Planning And Noise Reduction Strategies”
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One experiment showed this:
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Ventilation & Sick Leave

Polaroid Corporation / Boston:
50% sick leave decrease
ventilation 25 cfm versus 50 cfm

Cost $80, savings $400, per worker per year

U.S. Army Barracks:

45 -56 % fewer respiratory disease cases

in old drafty barracks compared with AC barracks:
Crowding? Bathroom Design? Humidity?

Gulf War Barracks, Saudi Arabia
+39% sore throat, +19% cough
AC housing compared with Non-AC housing
Milton, et al., “Risk of Sl
Brundage JF, ScottR

Richards AL, Hyan
Operation Des
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uilding with Personal Environment Modules (PEM)

yroductivity increase of which 2.8% was PEM
elaer Polytechnic Institute

of fresh air ventilation to within 75-ppmq, outdoor

uctivity increase
ence Berkeley National Laboratory

ilding
dual temperature controls within a range of 5-degrees

% faster typing and 3% overall productivity increase
- Wyon D.P.
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1ese studies conclusive?

“Researc
comple
real-wor

this topic is difficult because of the

- of defining and measuring performance in
nvironments and because many factors,
orker moftivation, influence performance.”

J. Fisk, Lawrence Berkeley National Laboratory

umerous Studiies
Jlts show proaductivity increases of 2 to 20%
f performance improvement ¥2% to 5%

.J. 2000. “Estimates of potential nationwide productivity and health benefits from
indoor environments: an update”
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IEQ Affects Employee Satisfaction

Absentee : , Looks Better
Health Satisfaction Better Visibility
Performance Fewer Mistakes
l Improved Comfort
No Allergy Symptoms
Better Security
Lower staff turnover

Loyalty

er O&M GLLLG18Y
per Person

ay Demands
Recruitment
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)est measure for each job

pect absolute accuracy

Ivity” versus “Performance”
her and time independent

ring is better than not measuring
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tion done the same way every time, and will always be done the same way.

e number of times the profiled activity will occur in a given time cycle.

The total time spent completing the job, from start to finish.

The physical difficulty of performing the work.
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&

<+ Let’s just go with 1%.

August 8-11, 2004 www.energy2004.ee.doe.gov Michael K. West, PhD, PE




TYPICAL ENERGY COSTS
Office Building

$1.10 per square foot per year
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ALL COSTS
Typical Office Building

$112 per square foot per year

@ Staff Salaries

B Physical Building or Lease
B Energy

O Maintenance
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TYPICAL STAFF COSTS
Office Building

$93.50 per square foot per year |

Reality Check: 300 square feet per person
$93.50 x 300 = $28,050 per person per year
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% It depends on that 101st person.
» skill set / type of work
» best to worst range is 3:1 (300%)*
» staff distribution
» management & training
» numerous other factors

“Let’s just say they can do it.

*Thuesen. GJ. Engineering Economy
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Value of a 1% Productivity Gain
$0.94 per square foot per year |

30,000 square feet of building space
or a 100 person staff @ 300 square feet per person

energy costs for 30,000 square feet of building space
$33,000 per year @ $1.10 per square foot
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ntaminants and Pollutants
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meet another.

ship between air distribution, thermal

, acoustics, energy use, and air quality
ase law holds that the acceptable
d of care now extends beyond the
code.

dard of Care is ASHRAE Handbook, which is
e rigorous and detailed than most codes

e "Good Practice” test
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B

Air Distribution is Critical

Size - Selection - Noise
Distance between and to walls
Adjustment
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Air Distribution is Critical
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effectiveness, design & location of diffusers
e rate of pre-condifioned outdoor airflow
onfrolled ventilation on CO, and VOC, .
door and outdoor air quality with BAS

ontaminant / odor control systems

haust af point-sources

fficiency air filters — rated ASHRAE MERV-11 or higher
ent rigorous HYAC Mainfenance

orough housekeeping regimen
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Zones

w dead-band, high accuracy

nal / workstation controls (versus locked thermostat)
positive control of humidity

dity sensors with BAS, or humidistats

all dedicated dehumidification and humidification
gular calibration

ess CBR Resistance
Beyond the scope of this presentation
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Thank You !

fortable, and Productive

N Michael West, PhD, PE
. Building Systems Scientist

— Advantek Consulting, Inc.
www.advantekinc.com
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